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(54) ABRASIVE AND POUSHING METHOD 

(57)Abstract: 

PURPOSE: To form a highly reliable conductor film at a 
high polishing speed by forming a film composed mainly 
of a metal on a substrate having recessed sections on 
the surface to fill up the recessed sections and 
suppressing the occurrence of dishing by using a 
chemimechanical polishing method using an abrasive 
containing a chemical reagent and etching agent. 
CONSTITUTION: A substrate 12 to be polished is 
composed of a silicon substrate 21 and a silicon oxide 
film 22 and carbon film 23 successively formed on the 
substrate 21. After forming grooves for wiring, openings 
for continuous wiring, etc., in the film 22 by patterning 
the films 23 and 22, a titanium nitride film 24 and copper 
film are successively formed on the surface of the 
substrate 12. The copper film 25 have recessing and 
projecting sections which are formed in accordance with 
the steps provided on the surface of the silicon oxide 
film 22 which is the base film of the film 2. An abrasive is Itr 
prepared by dispersing silica particles as abrasive 

particles in a mixed solution (Cu etching solution) of a glycine solution and hydrogen peroxide 
solution and adding benzotriazole (chemical reagent) to the mixed solution. 
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l)Wjimt)*^^'^ixx\^^^i,o:)m^m\^^^z t t-x^ ho ^ 
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T. B P A ^^^iB§-r^) . B P A^^f*^^fflV>^ C 
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^mm^WL \ im^(DW^mm^mm^^y ki 3 

3(1. K^^^:y^/1^/i^^'l \<oy:^\z^^m.^ixfz^^ 
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(cc uiS2 5 Oi£}ja^i(7:)±{cg^it 6nxi/^5^{b^^ >flS 
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t)^cwm^iixi^^. m^^^:t^ t c um2 sm^com 
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10 0 3 3] ^fc. .^^ffi«(C:fav^T(i. 5?FS-^<:yKlC 

(tbKM 1 ) WSSJ,t LT. 0. 1 2^/>/y :y h/K?D 
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> /u- N — — t K p ^'>/UT ^: > (fb^K 
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mitm.(Dmm^^wmmi^mmmx-mmLtzt z^. m 
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50 
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>mit(Dm'^7i^mmm^m\^^ti^^{z:is\^'^xi>wim(oi^ 

ti^'^\z^\^^xi,w\m(Dm^m^hix^. 
[0 0 4 2 ] ^fc. :^mMmz^\^-^xn^ mm^<yv\z 

m) ^1. OSS%T*5^gJ[$ii:fc'b(7:). -tt^^^^l^m 
X\^m \^tLWmM\z^\^^XB V A^WM \^X\^^fj:^^\,(D 

^m\^^^ct)^^9Vi>'xm:mm2tmm^z\^xm7 (a) \z 

[0 0 4 3 ] CMPi7:)r^^s W^^iS(l^t) 3 5 0 n 
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>>/S;^>^*^ 2 0 0 n mT-fe «9 . $6i-> f?^CVDB#fCff^ 

/?1c ^ n ^ mm^^%<DmW:0^^^ ^o"^ g o T:^ ^ > 

(*mi^'j3) :^%m<^mm^mz^\^^xkt.. 9FS*tc^ 
ii^o cco^^. i^Mmf)mm'o^m^ intern. ^.xm 

7t;6So-C. Eae> Eap<7:)r5l#>/6^/5ic«9 3iO. C oO 7t i6 . ^ 

(DXs v^V :y '>>^^{g:Mc7)IE.^,;!)^6fiiS^UTCMP ^ff 
[0 0 4 4 ] ^ZX\ :^M^MXit. CMP ^i^-^KXn 

i^ij^i^ 2 orJ^TT'^r.l^p^(7:)aF^^-?ToX t) J: 

[ 0 0 4 5 ] Hi 2 (A) {zif^-rm^mmmw. i 2 ^[u i tc 
af ^ ^ g <^ m 1/ ^ T c M p ^ ?T V ^ . sb;^ ffl ^5 i: th' 

ffltfc^S^Jfi. 0. 1 2 ^/U/y :y h/l-cO^'y 

(C2 H5 O2 N) 7K^^^i: 0 . A A^^v/ y V ^^^<D 
i§S^^b7K^7K (H2 Oo ) t(r)U^mM {Cu<D::^y^ 

{z. mmm^ti^xiy]):^^^ m^i^nmso 

nm) ^5. 3m4%X^^^1ir. ^hiZO. 001^ 

;uy y h^V'iD-o y' h y r y^— /w (Ce H5 N3 ) 

mt. mmjEt}A 0 0 g f / c . mm'^ui 4iex 

t/K^^-^ :y ^ 7h/U j^' 1 1 CO\b\^^^6 0 r pmt i.tz. 
[0 0 4 6 ] Z.(D t ^(OC u(DmmM^^XV^^'y^> 

ti, m 1 0 fj^h^Mh^^^j:^ 0 ^z. mm^ni^^xxi^y'^ 

> ^^^0:^^ (l/T) (Dexponential (t^ 

{b ^ ^> ^' - E a p t>' :y ^ 3§ ^ 'T:) t4 f b ^ 
;t>^^^^-Eae^^^1'^^^1'**^'^ ^> Eap^if^^^O. 7eV 
T-^>^> Eae?^^^^0. 9eVX^ofCo ^iX^iX<0^y 
y(D\^^i.'X^X^^ . Eap<Eae'C^e<l ^FS 

L/c^ii^oT. CMP0O^S?5'Mg:?^T-*>5{5if\ C u ifii^ 
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10 0 4 7 ] Wm^^&^m.^^ (2 4. O^C) 

'^LxcMP^n^^tzm^t. mm^&^ 1 4, ox:iz 

13:^ L r C M P ^ fro tzm^ (D^ix^ixo-^y" ^ v > 
l:^Diai^(tISfi&#:+^^Co^/^TII|'■<fCo ^(D^^^^m 1 1 

^2 4^-r-<ri^^Lfc:B#^P^^*^Tffi5F^: L^Co HI 1 0 

mt. WM^t^ 1 0 M Tn(ryUm^^%X-'i^ 1 0 0 n mt- 

[0 0 4 8] mz. mmm^m.^'^u. (24. 0 1:) tcis: 

> 1: 00 it ^ D ^ i ij t- ^ C <i: s 1 -5 o 
[0 0 4 9] Hfz.^ CMP!^(7)C uSi6i^^iai^:*o J:t>' 

112 (B) [Zn-^-tX^kc, CMP{cJ; «9M:£Lfc<!: 
^ «^ ^ < 1. 6 o fc, 

[0 0 5 0 ] .^^mfif!it::*3^/^T*i. mmmmt\^xc\x 
^'^^"^mmytrnt^^^^^ixxy^^^m-^'^, i&Mmmt 

[0 0 5 1 ] ^7t. -^^^Si^ijfC^^V^Tfi. U 
%hix^^ 

[0 0 5 2 ] ^fz. :^y^>-^^^^J 

^yi^S^^r^ Ki^@t(7)^li'g'S$^. mtit7\^m (Ho o 
nhix^, ^tz. it^Umtl.Xi^'t^ ^y^^y^^^m 

t^m.'km. ^^j^^. "^^m^mmmt^. ^-<n>-, ^y 
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^ ^ ffl 1/ ^ ^5 m -g' t C ^ ^^Jj T- ^ 5 o 

[0 0 5 3] ^/c. .^^ffifJ'jtC jol/>T^i. Sff^^^V KtC 

i^^):jL~^-r,vm<n^mM. m^n^v ^ I- ^>^<y 

JO miz><^tzh(D^*^^{ztiJ^ 

(^i^f^'j4) nil 3 n:^mmcomm:^fi:{zi^m'i' ^mm 

1 4(^fc?'ftgS^i^3g4 1 ?6S|3:tt e>4^Tl^ 

^co7^mm^^4 ip^i,z7K. =i^^u> ^ ]) ^ — /u^ 
coif^m^w^^'t^zti^zx.^). 4^xxfw 
m^<y l sco^^m^mB-t^z t:^>x^ mm-^M 

(D^^m^(DUWiti^y:^:7T4^<-X'h^. 4^mPtn 

ttt^Lxm^m^'^.^b^ < . mBm^^m\^^^x\ mm 
20 m^w^w (^^ip^4 2. 4 3) (cg^^nr^fe J9 . 3§ 

^4 2ioJ:0^4 3 tCfi. ^n-^^;^X^^^J#^r^^^4 5 :^b^ 

j:t>'4 6 ;6s^^x-^^n^gj^$n<T4o «9 . m^^a-r-s^^^itT) 

f^-it "5 y h y X/U4 7 ii^^IBg $^XT 1/^-60 

[0 0 5 4 1 ±iE«fiS^«-repiiSM^ffit/^r. -is 

2(7Di^^M^^ 2 4. 0°C.i:U. ^ft^t^4 3oOS3:^rU^ 
^14. Oriri-ec <hfC J: 19 , ^^^Jtt*^?^a4 5^D 

J:t/-^c7DF^^,oo^^^j(;:)/^S^ 2 4 . 0"C(cr^^l^gn 
W^^ji^t^.^^^4 6 io J: t/^c^(^^.(7:)aFlg^Jt7:)r^;5 

^14. O^CtCr^^HgtiL^to ^7t. v>zn:yhyX/U4 
7P^a5(7:)^7K<7:)^&S'b 1 4. 0"CtC;f^Sl^il5Lfco 
[0 0 5 5 ] ^-r. D :>'^4 4 J: {9 

^1 4 (7:)?^j^lili5^4 1 ^J'^£{]|§4 2 (Ct^^U. ^^SJ 

»#a^^4 s^ffiiMT. w®^us^2 4. ortciis:^ 

sF^^.^T0#rB^/^i^2 5^3 7#T$>ofcooT\ m-<om 
[0 0 5 6 ] m-'(omm<DWi. mmnmi^'mm4 s^f? 

±L. ^^^M 1 4 (D?^l^fl^S§4 1 f9 #;t;^-r :y 
"^4 4kzXK)}fim^4 3\zmmi.. ^>3^{c:^^^^ 1 4 

i^{wi4. ox:a^if^n7)(.^mm^^^tmz^ xy^cyv 

y X/U4 7 7^)^6?'^£P$n/t)J*fi7i<^PAtt-r5 C J: «9 . 
^^^^1 4^7^nL.fZo ^^^^1 4 ±.(omm^<y K 
50 1 3^®t7:)M^^^^^ 1 4^Ctc/^o/c0t,^,T% aF^^Jfit^a 
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[0 0 5 71 mm^ixtccummc:hif^^\ y 

^i-o ^ \ At^^^nht^f^Xo\:^. ^rU. fSiH CD-IS: Pi 

[0 0 5 8 ] 

35 ^ ^SS-r 5 J: ^ ^ -t- 5 ^ ^ 3^ 

J: !9 itr lEfli^ ® (c If 3i ^ ff^ ^ -r ^ f b J: tff 

^4 ii5 U ^ ^ ^ ^ ^ 3g ff^ ^ -t- ^ C ^ 7i s T ^ -6 . 
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11112] (A) , (B) it:^¥^BMiDMmy7miD-'mmm 

[114] ^mm(Dmm:^m\c^iir^BT A<Dmm&izM 
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[mi] (A) . (B) \t:^mm(Dwm:^mo:>{^(Dmm 

[mil] '^^^(Dmmiimziioki^^^^^ty' ^ y^y 
[mi 2] ^mm<Dmmj7^ic^if;^r'^ :yi^>^mt 
[mi 3] :^mm(Dmm:^mizi^m^ix^wmmm:(D- 

>^At^mW.^ ijk-t ^yy, 

1 1 -^^^^r ry^.-t^/uy, \2"-^mmm^. 13-- 

{tm. 2 3...^^fli, 2A-m\L^'^>m:. 25-cu 

4 2, 4 3---?^ai|#, 4 4 #;t;^^ :y-^. 45. 

4 6-^liS^J#t|^^^. 4 7-i^^:y X/K 
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